APPENDIX V THE SEBACEOUS-GLAND TEST E. LONGSTAFF
SUNTZEFF and co-workers (1947) were the first to postulate a significant role for sebaceous glands in the chemical induction of cancer when the carcinogen was applied topically. They observed that neonatal mice were unresponsive to a single dose of 20-methylcholanthrene but 3-day-old animals developed squamouscell carcinoma when similarly treated. They noted also that repeated application of the carcinogen produced regression of the recipient's sebaceous glands.
These observations prompted Suntzeff and his co-workers to investigate the usefulness of this phenomenon for the identification of potentially carcinogenic tobacco-tar fractions. They concluded that the sebaceous gland test was able to discriminate between carcinogens and non-carcinogens of this type, and the test could be used to direct long-term efforts towards the identification of carcinogens in tobacco tars (Suntzeffet al., 1955 (Suntzeffet al., , 1957 .
Support for the validity of this test also came from the investigation of Bock and Mund (1958) . They investigated a large number of compounds, many of which were of known carcinogenic potency. Their results indicated that the degree of sebaceous-gland suppression was roughly parallel to tumour-producing capacity, within a series of compounds containing the benzanthracene nucleus. The test was not reliable for all polycyclic aromatic hydrocarbons since they reported that some mouse-skin carcinogens (e.g. 7,9-dimethylbenzacridine) in which the benzanthracene structure was absent, did not destroy sebaceous glands. However, they suggested that within the range of compounds containing the benzanthracene structure, the test was of value for screening purposes. (Healy et al., 1970 (Healy et al., , 1971 
MATERIALS AND METHODS
The mice used were males of the specificpathogen-free Swiss-derived Alderley Park strain. All mice used in the test were 55 days old on arrival, and were kept for one week before treatment. Mice of this age were always used, because it has been shown that the hair cycle can be important in the reaction of the sebaceous glands to carcinogens (Suntzeff et at., 1955) . A stable (telogen) phase of the hair cycle in normal Swiss mice reportedly exists between the ages of 48 and 78 days.
Generally, the test compounds were dissolved in dimethylsulphoxide (DMSO) containing 10% v/v benzene, to yield a standard solution of 4 mg/ml. This gives a total dose of 2-4 mg test compound per mouse. When solubility problems were encountered, other solvent mixtures were used (DMSO: acteone or DMSO water 50:50 v/v). The standard test concentration was sometimes found to damage the skin and on these occasions the experiment was repeated at a lower dose, as indicated in A value of t > 1-960 (P = 0.05) indicated a statistically significant difference between the control and test ratios of sebaceous glands to hair follicles. An increase in the ratio of glands to follicles in the treated animals was taken to be a no-effect response from the point of view of carcinogen screening.
An estimate of the degree of suppression was also made, to aid in the assessment of the alteration in the structure of the treated skin. The degree of suppression was arbitrarily classified as follows: Grade 3, at least 75% of the glands suppressed; Grade 2, 50-74% of the glands suppressed; Grade 1, less than 50% of the glands suppressed; and Grade 0, glands not suppressed to a statistically significant degree (which includes an increase in number, i.e. a negative response).
Twenty-six compounds were tested over a range of doses (i.e. 16, 8, 4, 2 and 1 mg/ml), with a control group of 10 mice for each group of compounds tested.
Compounds giving "false results" were re-tested using a range of doses. ratio of glands to follicles appeared to vary between one compound and the next, such that the suppression potency of the test compound could be ranked between 0 (no significant effect) and 3 (more than 75% of the glands destroyed). Even so, out of 29 compounds causing more than 50% suppression (i.e. grades 2 and 3), 6
were false positives. These compounds were colchicine, dimethylquinoxalene 1,1'-dimethyl-4,4'-bipyridinium dichloride, hydrocortisone, indole and ,1'-ethylene-2,2'-bipyridinium dibromide. When the dose-response curves of a limited number of compounds were investigated, it was seen that the system could be made quantitative, in that the dose equivalents of compounds causing 50%0 gland suppression could be calculated, compared with each other, and related to the activity of benzpyrene. It is, however, debatable whether or not this suppression index has any real value in terms of predicting carcinogenic potency since it could be seen that known potent carcinogens such as aflatoxin appeared to be less active than other potent carcinogens such as benzpyrene. It could be speculated however that the relative carcinogenic potencies of similar chemicals, e.g. polycyclic aromatics, could be compared using their respective suppression indices, on the assumption that the mechanism of sebaceous-gland suppression in each case would be similar. Clearly, it would not, however, be valid to compare chemicals of different classes for potency using this technique.
